The metabolism of "C-labeled fatty acids and triacylglycerols was followed in intact germinating oil palm seedlings as well as in tissue slices. In the germinating seedling, the shoot contained a normal pattern of membrane fatty acids (mainly C,6, C18:,, Ci8:2) but the kernel contained about 68% C12 and C,4 fatty acids. Haustorium fatty acids were intermediate between the two. I'4CiAcetate was actively metabolized by shoot and haustorium slices but not so actively by the kernel. Approximately 9% to 17% was converted to water-soluble substances, 4% to 6% to C02, and 0.5% to 5.9% to lipids. The fatty acids synthesized in the shoot and haustorium were mainly C,6, Cis, and C,8:, fatty acids but in the kernel about 18% to 32% of the '4C-fatty acids were C12 fatty acids.
The oil palm seed is a nut with a stony shell or endocarp completely filled with kernel. This kernel consists of hard, oily endosperm tissue covered by a testa. Embedded in the endosperm at the apex of the kernel is a cylindrical embryo about 3 mm long. During germination, the embryo elongates and forces its way through a germ pore in the shell (4, 6) . The emergent embryo develops a shoot and a root. At the same time, the basal end of the embryo begins to grow and develops a spongy, yellowish structure called the haustorium (see Introduction, Ref. 9) . The enlargement of the hst3 is accompanied by the breakdown and 'Supported in part by National Science Foundation Grant PCM 79-03976.
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3 Abbreviations: hst, haustorium; TG, triacylglycerol; DG, diacylglycerol; MG, monoacylglycerol; PL, polar lipids; FA, unesterified fatty acids, ACC I-aminocyclopropane carboxylic acid; GA, gibberellic acid; tri-C,, tridecanoin; tri-C,2, trilaurin; tri-C,4, trimyristin; tri-C,6, tripalmitin. absorption of the surrounding endosperm which it eventually replaces within the seed (2) . Thus, the hst is the structure through which reserve material is channeled outward to the growing seedling. The metabolism ofthe hst and the mechanism by which it mobilizes the endosperm lipids remain unknown, although lipid changes during oil palm germination have been reported (2, 5, 10) . In this study, the metabolism of radioactive substrates by hst tissue, as well as whole seedlings, was followed. In another paper (9) , enzymic activities related to lipid metabolism in the hst and seedling are described.
MATERIALS AND METHODS
Plant Material. Mature seeds of Elaeis gutineensis var D x P were heat-treated (12) and supplied by Dr. A. C. Soh, Highlands Research Unit, Kelang, Selangor, Malaysia. These seeds were stored at room temperature in the dark. To start germination, the seeds were soaked in water to a moisture content of 22% of the dry weight, then placed in plastic bags and incubated at 25°C. As the seeds sprouted, they were potted in moist vermiculite and covered with either a transparent plastic sheet or aluminum foil. The seedlings were grown in a controlled environment growth chamber with a 16-h light period, a day temperature of 27.6°C, and a night temperature of 25.6°C. When needed, the shell was carefully cut open with a small electric saw. The kernel was then sliced with a scalpel and the undamaged hst removed. Adhering endosperm was removed and the hst was carefully washed with distilled H20.
Incubations. Radioactive substrates were transferred in a small volume of solvent to the reaction flask. The solvent was removed with N2 gas. The substrate was redissolved in 10 1l ethyleneglycol monomethyl ether (2-methoxyethanol) and 2 ml of 0.1 M Tricine-NaOH buffer (pH 7.5) was added. Tissue slices were added and the flask was capped with a rubber cap carrying a plastic well (Kontes Scientific Glassware, Vineland, NJ). After shaking for the required period at room temperature, the incubation was stopped with 0.2 ml 6 N H2S04 injected into the flask. Hyamine hydroxide solution (1 M, 0.25 ml) was injected into the plastic well and shaking was continued for 30 min to absorb CO2. The plastic well was removed into 10 ml PCS:xylene (2:1, v/v) scintillation fluid and counted in a Beckman LS-230 liquid scintillation counter. The solution in the reaction flask was transferred into a clean tube and extracted with 3 x 2 ml hexane. Samples of the extracted lipid and the aqueous phase were counted. The tissue slices were transferred into a glass homogenizer and extracted with 4 x 5 ml hexane:isopropranol (3:2, v/ v) mixture. Shoot and kernel slices were initially ground in a mortar to facilitate the extraction. The lipid-extracted tissue was finally homogenized with 5 ml distilled H20. The aqueous extract was added to the hexane:isopropanol extract which separated ities were obtained with the short chain (C,0 and C,2) fatty acids; only a slight activity was seen with C,6 and C18:1 fatty acids. Lipids extracted from the hst slices at the end of the incubation accounted for a major part ofthe radioactivity in the incubation. In these lipids, the fatty acid components were found to be the original substrate fatty acid in each case. Analysis of these lipids also show differences between the fatty acids used (Table IV) 3 .4%; tri-C,2, 3.5%; tri-C,4, 2.6%; tri-C,6, 1.2%).
A 4-h incubation period did not increase any further the per- Table V . Experiments with Whole Seedlings. It was interesting to see whether the intact seedling could metabolize radioactive lipid substrates and how this differs from the results obtained with hst slices alone. Such experiments might also provide information on the possible movement of the radioactive lipid molecules or other substances generated from them to different parts of the seedling. Tri-["C]laurin and ["C]lauric acid were used since they are the major natural lipids found in the kernel. The radioactive substrate was injected into the seed through a hole drilled into the shell. At the end of the incubation, the seed was opened and only those in which the drill hole was properly placed beside the hst was used. Seeds in which the drill hole stopped short of the hst or which penetrated the hst were discarded. In another set of experiments, the radioactive substrate was injected into the hypocotyl of the shoot either on the intact seedling or after the shoot and root system was separated from the seed. In (Table IV) . Nevertheless, the results shown in Table V (Table III) . Of the radioactivity recovered from the intact hst after 24 h, lipids constituted 85.2%, water-soluble material 9.9%, and insoluble tissue material 4.9%. The inability of the hst slices to metabolize tri-['4C]laurin (9) . Barring the possibility that the activity of a hst or kernel lipase was physiologically regulated in a manner that was not revealed by the present approaches, it is tempting to consider that TG was directly absorbed by the hst. This speculation entails a translocation ofTG from hst to shoot, conversion to free fatty acids, and then a transfer of fatty acids from shoot to hst. Although neither movement was observed in the present experiments, a study of the ultrastructure of the hst would be useful to examine the nature of the "extensive vascular supply connecting this organ with both root and shoot" mentioned by Boatman and Crombie (2) .
